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Abstract 
For providing systems to support decision making it is important to understand 
how farmers collect and manage decision information. Using data from a mail 
survey a "three-information-area" and "four-system-type" model was tested to 
describe Canterbury dairy farmer's information management structure. Those 
using computerised systems in every area were the largest group, but 
representing only 12% of farmers. Farmers using computerised systems in 
different information areas show similar characteristics in contrast to non-users, 
such as having farmed less years, being younger, having larger herds and bigger 
farms, being more educated, spending more time doing office work, involving 
more both farm adviser and accountant time, and being more profit oriented. 
Those who own computers, but do not use computerised information systems, 
are not statistically different from those not owning computers. The use of 
computers for managing feed and pasture information seems to be more 
restricted than for finance and livestock. The relationships among farm 
management computer use and the farmer's characteristics were checked using 
single statistical tests, regression and cluster analyses. The research findings are 
relevant for those aiming to improve farmer information management and also for 
farm software developers. 
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1 Introduction 
Between July and September of 2000 all Canterbury dairy farmers were asked to 
answer a mail survey. The purpose of the survey was to collect part of the data 
needed to assess research hypotheses1 related to farmer adoption, and the 
usefulness, of computerised information systems. The aims of this paper are to 
describe how farmers manage information, to identify which farmers' 
characteristics are associated with differences in this management and to 
provide possible explanations of the relationships. 
The questionnaire was sent to 537 dairy farmers whose farms are located in 
Canterbury, New zealand2. From these, 290 usable responses were obtained. 
Other results from the survey are reported in Alvarez and Nuthall (2001). 
2 Information management 
Farmers manage on a daily basis many classes of information concerning 
different aspects of the dairy business. For this research, these different classes 
of information have been grouped into three main areas: finance, feed and 
pasture, and livestock. Within each of these areas, farmers have available 
different types of procedures to manage the information. 
Farmers can rely on just their memory to record, for instance, what had been 
carried out in a particular paddock. Alternatively, informal writing might be used 
such as notes on calendars, and they may use off-farm printed reports as backup 
information. Examples include bank statements and company andlor supplier 
receipts. This approach to manage information is called an "informal system". 
Other farmers can use more formal procedures, such as cash books, field books 
or calving and mating notebooks. Each of these books allows keeping manual 
records on specific pieces of information. This information approach can be 
called a manual system. 
Farmers can enter data using computer systems and keep electronic files. 
Usually, specially designed software not only performs data entry and recording, 
but also allows some kind of analysis such as budgeting, selecting groups of 
objects (cows for instance), and reporting both usual and unusual events. 
Finally, other farmers can use information service providers. Sometimes, these 
information services are part of technical or financial consulting services. These 
are called "service systems". 
' Research project: A study of factors affecting the adoption and usefulness of information system 
innovations: the case of Canterbury and Uruguayan dairy farmers 
2 Livestock Improvement Corporation provided this original list in June of 2000. 
Farmer information management will be described using the above three- 
information-area and four-system-type model. The total number of possible 
information structures is 64. Table 2.1 shows how many farmers were actually 
using each information management structure. 
Table 2.1 Farmers' use of different information management structures 
I Feed and I Finance area I Livestock area I Number of / Percentage 1 
Pasture area 
Computerised 
Computerised 
Com~uterised 
Informal 
Informal 
Informal 
Computerised 
Com~uterised 
1 Service 1 Manual 1 Com~uterised 1 0 l 0.00Y0 I 
Computerised 
Informal 
Informal 
Manual 
Computerised 
Com~uterised 
Informal 
Manual 
Service 
Manual 
Service 
Manual 
Manual 
Computerised 
Computerised 
1 
0 
0 
0 
farmers 
0 
0 
1 
0.35% 
0.00% 
0 
0 
0.00% 
0.00% 
Manual 
Service 
Service 
Service 
Service 
Service 
Service 
Service 
of farmers 
0.00% 
0.00% 
0.35% 
0.00% 
0.00% 
Computerised 
Informal 
0 
8 
Service 
Service 
Manual 
Manual 
0.00% 
2.80% 
Service 
Service 
Service 
Service 
Computerised 
Computerised 
Manual 
Manual 
Informal 
Manual 
Computerised 
Computerised 
Informal 
Informal 
1 Manual 1 Manual 1 Manual 
Service 
Computerised 
Informal 
Manual 
Informal 
Informal 
18 1 6.29% / 
Service 
Computerised 
Informal 
Manual 
7 
2 
0 
2 
Service 
Computerised 
2.45% 
0.70% 
0.00% 
0.70% 
6 
11 
0 
7 
2.1 0% 
3.85% 
0.00% 
2.45% 
2 
1 
0.70% 
0.35% 
Table 2.1 (cont.) 
From the total 64, there are 28 information management structures that are 
empty, 15 with less than 5 users, 11 having between 5 and 10 users, and 10 with 
more than 10 farmers. These last two categories, 21 information management 
structures in total, account for 88% of the respondents. However, the figures 
show that there is not a predominant structure in Canterbury dairy farmer 
information management in that the largest group (those that use computerised 
systems in all areas) represents only 12% of farmers. 
Informal 
Informal 
Informal 
Informal 
Informal 
Informal 
Informal 
Informal 
When each "information area" is studied separately it is possible to identify which 
system is the most common. Table 2.2 shows this data. While the majority of 
farmers use manual systems to manage information about feed and pasture, 
financial data is more frequently managed by a computer, and livestock 
information is more commonly managed manually, though computerisation is 
nearly as important. 
Service 
Service 
Service 
Service 
Computerised 
Computerised 
Computerised 
Computerised 
Informal 
Manual 
Service 
Computerised 
Informal 
Manual 
Service 
Computerised 
0 
6 
3 
3 
0 
7 
2 
19 
0.00% 
2.1 0% 
1.05% 
1.05% 
0.00% 
2.45% 
0.70% 
6.64% 
Table 2.2 Percentage of farmers using different types of systems in the main 
I Informal 25.86%1 1 1.03%1 1.38%1 
information areas 
3 Farmers' characteristics 
Computerised 
Besides farmers' information management systems, additional data was 
collected. Table 3.1 presents a list of 29 surveyed variables and the units used to 
measure each one. 
The first step in analysing these variables was performed using factor analysis. 
This analysis shows the degree of linear correlation among variables, which 
allows identifying a set of underlying factors. These factors are unobserved 
variables highly correlated with the observed ones. The method used to perform 
factor analysis was principal component analysis from the correlation matrix. The 
criteria to determine the number of factors was those with eigenvalues greater 
than one. The analysis identifies ten factors, which collectively explain 71.17% of 
the cumulative variance. Table 3.2 presents the factor loadings of each variable 
within each factor after the original factors were rotated using the varirnax 
rotation method. 
Feed and Pasture area 
16.90% 
Factor 1 could be called "farm size". Herd size, effective area, number of heifers 
and calves show high loadings (in bold). This factor is also related with 
management and office work. As the farms increase their sizes, farmers need to 
spend a larger percentage of their time and more hours doing management and 
office work respectively. 
Factor 2 could be called "time". This factor has a large and positive loading of 
years dairy farming in Canterbury, and in total, and also with age. On the other 
hand there is a negative loading factor with education, showing that older farmers 
tend to be less educated. 
Finance area 
54.48% 
Factors 3 and 4 have large loadings from goal variables. While factor 4 stresses 
production and profitability goals, factor 3 is related to other goals such as 
enjoying farming, raising a family, protecting the environment and having time for 
other interests. While factor 4 may be called "production-economic orientation", 
factor 3 could be named "other interests". It is interesting to note that while 
loading values are not high, factor 3 shows negative loadings from management 
and office work, whereas factor 4 has positive values. 
Livestock area 
35.1 7% 
Table 3.1 List of the farmers' characteristics collected through the mail survey 
Topic 1 Variable I Unit 
Farmer himlherself 
Farmer's background 
Farmer's goals 
Management work 
Age 
Education 
How long slhe has been dairy farming in 
Canterbury 
How long s/he has been dairy farming in 
total 
To be a top dairy farmer 
To achieve high farm production 
To achieve high profits 
To enjoy farming 
To provide an income to raise my family 
To farm in a sustainable way 
To have a reasonable income and plenty 
of time to enjoy other interests 
Farmer dedication to management 
activities 
Years 
Education was 
measured using a 
scale l =primary or 
less, 2= secondary 
equal or less than 
4 years, 3= 
secondary more 
than 4 years, 4= 
tertiary equal or 
less than 2 years, 
and 5= tertiary 
more than 2 years. 
Years 
Years 
Goals were 
measured using a 
scale I to 5, l =not 
important, 
3=moderate 
importance and 
5=very important. 
Percentage of total 
working time. 
1 Office activities I Hours 
making 
Adviser involvement in decision making 
Accountant involvement in decision 
scale O=none, l =a 
little, 2=quite a lot 
and 3=heavily 
involvement. 
These were 
measured using a 
Herd (cows) ( Head 
Heifers I Head 
Information sources 
Farm 
I Calves I Head 
Daily newspaper 
Farm publications 
Commodity newsletter or magazines 
Breed journals 
Electronic news 
Daily farm reports on radio or television 
MAF reports 
LIC advisory service publications 
Field dayslseminar 
Neighbours/local contacts 
Effective area 
These were 
measured using a 
1 to 3 scale where 
1 means that this 
source is not used 
at all, 2 rmans a 
little and 3 means 
an important use. 
Hectares 
, 1 
Effective area / 0.961 -0.081 0.001 -0.021 0.001 0.031 0.061 -0.01 1 -0.01 l 0.051 
Table 3.2 Factor loadings of variables describing farmers' characteristics 
Factor Number 
Years dairy farming 
in Canterbury 
Yearsdair~ farming 
in total 
Age 
Herd size 
Education 
Heifers 
Calves 
Adviser involvement 
Accountant 
involvement 
1 
-0-13 
0.04 
-0.08 
0.96 
0.16 
Management work 
Office work 
Daily newspaper 
Farmpublications 
0.93 
0.91 
0.09 
0.09 
Commodity 
newsletter or 
magazines 
Breed journals 
Electronic news 
Daily farm reports 
on radio or 
television 
MAF reports 
2 
0.81 
0.91 
0.82 
-0.12 
-0.53 
0.62 
0.63 
0.01 
-0.04 
-0.09 
-0.07 
-0.15 
0.16 
-0.02 
-0.01 
0.04 
0.07 
0.02 
3 
0.14 
0.05 
-0.02 
0.01 
0.07 
0.17 
0.12 
0.33 
0.20 
-0.03 
0.08 
-0.15 
0.83 
0.82 
0.70 
0.27 
0.15 
0.19 
-0.08 
l 
LICadvisor~ service 
publications 
Field da~s/seminar 
Neighbours/local 
contacts 
To be a top dairy 
farmer 
To achieve high 
farm production 
To achieve high 
profits 
To enjoy farming 
0.03 
0.08 
-0.1 2 
0.07 
0.05 
-0.06 
-0.06 
0.06 
-0.13 
1 
0.02 
-0.06 
-0.28 
-0.04 
-0.05 
-0.12 
0.01 
0.03 
0.14 
0.00 
, 
0.01 
-0.05 
0.01 
0.06 
0.00 
-0.01 
-0.02 
4 
-0.09 
0.01 
-0.06 
0.01 
0.10 
-0.12 
-0.29 
0.13 
0.11 
0.83 
0.79 
0.38 
0.04 
-0.03 
0.04 
0.01 
0.00 
0.06 
-0.07 
-0.01 
-0.01 
0.02 
0.11 
0.15 
0.39 
0.74 
0.73 
0.69 
0.75 
-0.06 
-0.05 
0.08 
0.06 
To provide an 
income to raise my 
family 
To farm in a 
sustainable way 
To have a 
reasonable income 
and plenty of time to 
enjoy other interests 
5 
-0.1 1 
-0.06 
0.06 
0.01 
-0.12 
0.29 
0.30 
-0.10 
0.05 
-0.11 
0.04 
0.05 
-0.03 
0.12 
-0.01 
0.14 
0.32 
-0.01 
0.12 
-0.12 
-0.04 
0.04 
0.05 
-0.09 
0.00 
0.01 
0.1 5 
-0.05 
0.07 
0.17 
0.05 
0.00 
0.05 
-0.08 
-0.11 
-0.16 
.0.20 
0.16 
-0.07 
0.06 
0.02 
0.18 
-0.04 
0.12 
0.02 
0.04 
0.07 
0.04 
-0.04 
6 
-0.09 
-0.05 
0 0 7 1  
0.04 
-0.03 
0.01 
-0.03 
-0.1 1 
-0.02 
0.03 
-0.70 
0.06 
0.01 
-0.12 
- 
7 
-0.05 
0.06 
0.07 
0.07 
0.04 
8 
-0.04 
-0.02 
0 .09  
0.02 
0.52 
0.08 
0.07 
0.32 
0.21 
I 
-0.10 
0.11 
0.17 
0.83 
0.69 
-0.05 
0.07 
0.41 
0.00 
-0.18 
0.02 
0.04 
0.08 
0.10 
0.04 
0.02 
0.80 
0.79 
0.73 
0.18 
0.09 
-0.10 
0.21 
-0.13 
-0.03 
0.10 
-0.03 
-0.14 
9 
0.12 
0.06 
0 0 7  
-0.02 
0.30 
0.07 
-0.03 
0.19 
0.17 
0.32 
-0.10 
0.86 
0.08 
0.11 
0.14 
-0.04 
0.15 
0.06 
-0.08 
0.08 
0.05 
-0.15 
0.05 
10 
-0.09 
0.00 
- 0 m  
0.03 
-0.03 
-0.04 
-0.07 
-0.07 
0.11 
0.05 
0.03 
-0.23 
0.03 
0.02 
0.02 
-0.06 
0.38 
0.31 
-0.07 
-0.35 
-0.12 
0.04 
-0.06 
0.05 
-0.1 2 
0.14 
0.06 
0.01 
-0.02 
0.11 
0.02 
0.06 
0.48 
0.53 
0.06 
-0.03 
-0.07 
-0.20 
-0.14 
-0.24 
0.01 
0.00 
Factor 7 may be called "advisory". This factor shows large loading values from 
adviser and accountant involvement. Again, it can be noted that management 
and office work have small but positive loadings in this factor. 
Factors 5, 6, 8, 9 and 10 are related mainly with information source variables. 
Factor 5 shows large positive loadings from LIC advisory service publications 
and field days andlor seminars. Factor 6 shows large positive loadings from daily 
farm reports on radio or television, and MAF publications. Factor 9 shows large 
positive loadings from daily newspapers, farm publications and commodity 
newsletter or magazines; while factor 10 stresses electronic news. Factor 8 
shows a more complex pattern. This has positive loading values from education 
and neighbours/local contacts and a negative loading value from breeding 
journals. In term of information sources, people clearly have tendencies to like 
various approaches. 
While most factors have a straightforward meaning, others have less clear 
significance, for instance, factor 8. The overall analysis shows some interesting 
associations between variables. Over 70% of the original 29 variable variance 
can be condensed into these 10 new variables. Besides helping to understand 
the relationships among the variables (farmer's characteristics) these new 
variables may be used in further analysis later, such as helping in the selection of 
variables in other statistical analysis. 
4 Identification of the relationships between farm information management 
systems and farmers' characteristics 
This task was broken into three types of analyses. Firstly, an exploratory analysis 
was conducted taking each variable separately and studying its values when the 
farmers' sample is broken down into groups of different information management 
system users. The main objective was to determine which variables are 
statistically related to each type of information management system. This 
analysis involves simple statistical tests such as a t-test for continuous variables 
and a Mann-Whitney-U-test for ordered variables. A second step, using previous 
findings, involved an explanatory study using logistic regression analysis. The 
main objective was to quantify relationships among those variables previously 
identified as being important and the farmer's probability of using certain types of 
information management systems. Finally, a confirmatory study was carried out 
using cluster analysis. The main objective was to identify groups (clusters) of 
farmers that share common attributes in their characteristics and in their 
information management systems. The results of this final step may be used to 
develop recommendations for focusing extension programmes oriented to 
improve farmers' information management. 
4.1 Information system types and farmers' characteristics 
The farmers were grouped, according to the type of information system they use, 
into computerised, service, manual and informal. At the same time, each of these 
types may be used in each of the information management areas, finance, feed 
and pasture, and livestock. In this analysis farmers using a certain type of system 
in each information area are contrasted against the rest of the farmers to identify 
which farmers' characteristics are associated with each information management 
group. 
4.1.1 Computerised systems 
Table 4 shows the farmers' characteristics3 (averages) for groups of farmers that 
use computer programmes in different information areas. 
In relation to non-computer farmers, all groups show similar characteristics in that 
they have farmed a smaller number of years, are younger, have larger herds and 
bigger farms, are more educated, spend more time doing office work, involve a 
farm adviser and an accountant to a greater extent, and are more profit oriented. 
However, farmers who are using a feed and pasture computerised system show 
these characteristics to a greater degree. On the other hand, the average 
statistics for farmers who are using computerised finance or livestock systems 
are very similar. Farmers having computerised systems in all information areas 
are similar to those who use feed and pasture computerised systems. This may 
be explained due to both groups having 33 farmers in common. 
Farmers who use feed and pasture computerised systems appear to be different 
from those who use finance or livestock systems. There are less farmers using 
feed and pasture computerised systems so it might be asked what prevents 
farmers using these type of systems? The data shows that feed and pasture 
computerised system users are more educated and manage bigger farms and 
larger herds. While the vast majority of farmers are using commercial computer 
programmes for finance and livestock information management, in the feed and 
pasture area the most frequent software used is a spreadsheet (Alvarez and 
Nuthall, 2001). 
From the 29 original variables, some were selected for the tables, taking into account statistical 
significance and results from factor analysis. 
Table 4.1 Characteristics of farmers using computerised systems 
I Farmers' characteristics (averages) if using the following 
systems: 
Computerised 
feed and 
Number of 
farmers 
Years farming 
in Canterbury 
Years farming 
in total 
Age (years) 
Herd size 
Computerised 
finance 
pasture 
49 
(cows) 
Effective area 
Accountant I 1.141 1 0.93 1 1.021 1 1.27i I 
6.8a 
13.9b 
39c 
635d 
(hectares) 
Education+ 
Farm office 
hours+ 
Adviser 
involvement+ 
Notes: + for units of measurement see table 3.1. Contrasts were made between each group and all those 
Computerised 
livestock 
158 
211e 
farmers without the particular systems. The last group (having computerised systems in all areas) were 
contrasted against all farmers whom do not have computerised systems in all areas. Table cells without a 
letter are not significantly different from their counterparts. 
Computerised feed and pasture: a) t-test=5.629 p<0.1%; b) t-test=3.253 p=0.1%; c) t-tesk3.353 p=0.1%; d) 
t-test=-3.295 p=0.1%; e) t-test=-2.722 p=0.2%; f) Mann-Whitney U-test=-3.507 ~ ~ 0 . 1 % ;  g) t-test=-2.034 
p=4.3%; h) Mann-Whitney U-test=-3.229 p=0.1%; i) Mann-Whitney U-test=-2.338 p=1.9%; j) Mann- 
Whitney U-test=-2.692 p=0.7%. 
Computerised finance: a) t-test=4.682 p<0.1%; b) t-test=4.45 1 p<0.1%; c) t-test=3.887 p<0.1%; d) t-test=- 
3.782 p<0.1%; e) t-test=-2.932 p=0.4%; f) Mann-Whitney U-test=-3.633 p<0.1%; g) t-test=-2.088 p=3.8%; 
h) Mann-Whitney U-test=-2.249 p=2.5%; j) Mann-Whitney U-test=-1.923 p=5.4%. 
Computerised livestock: b) t-test=1.858 p=6.4%; c) t-test=2.200 p=2.9%; d) t-test=-2.473 p=1.4%; e) t- 
test=-1.997 p=4.7%; f) Mann-Whitney U-test=-2.959 p=0.3%; h) Mann-Whitney U-test=-4.230 p<0.1%; j) 
Mann-Whitney U-test=-2.1 12 p=3.5%. 
All computerised systems: a) t-test=3.875 p<0.1%; b) t-test=2.647 p=0.9%; c) t-test=2.152 p=3.2%; d) t- 
test=-2.669 p=0.8%; e) t-test=-2.342 p=2%; f) Mann-Whitney U-test=-3.275 p=0.1%; g) t-test=-1 .825 
p=6.9%; h) Mann-Whitney U-test=-2.784 p=0.5%; i) Mann-Whitney U-test=-2.961 p=0.3%. 
Computeri- 
sed in all 
10.2a 
16.1 b 
41 c 
551 d 
3.71f 
13.2g 
1.51 h 
Perhaps farmers who use computerised systems in feed and pasture 
management need to develop their own systems, mainly using spreadsheet 
software, due to the lack of suitable software. This puts more pressure on user 
capabilities. Another possibility is that to effectively use feed systems greater 
abilities are necessary and therefore this is why they can develop their own 
custom made systems. 
102 
186e 
areas 
33 
12.1 
17.1 b 
42c 
551 d 
3.38f 
11.6g 
1.23h 
7.4a 
13.8b 
40c 
640d 
187e 192e 
3.42f 
11.8 
1.44h 
3.85f 
13.6g 
1.55h 
4.1.2 Service systems 
The same exercise was carried out for the other three types of systems, service, 
manual and informal. Table 4.2 shows service system farmer groups. 
Table 4.2 Characteristics of farmers using service systems / Farmers' characteristics (averages) if using the following 
Number of 
farmers 
Years farming 
- in Canterbury 
Years farming 
in total 
system: 
Service feed I Service I Service I "Services" 
and pasture / finance I livestock / in two I 
40 
Age (years) 
Herd size 
56 
(cows) 
Effective area 
(hectares) 
Education* 
Farm office 
I Accountant I l .OS I 1.07i 1 1 .OO 1 1.53h I 
43 
546 
hours* 
Adviser 
involvement* 
66 
194 
3.1 8 
11.2 
- - 
farmers without the particular systems. The last group (having two service systems) were contrasted 
against those farmers who do not have two service systems. Table cells without a letter are not significantly 
different from their counterparts. 
Service feed and pasture: h) Mann-Whitney U-test=-5.375 ~ ~ 0 . 1 % .  
Service finance: h) Mann-Whitney U-test=-2.449 p=1.4%; i) Mann-Whitney U-test=-1.857 p=6.3%. 
Service livestock: g) t-test=1.812 p=7.4%. 
Two service systems: i) Mann-Whitney U-test=-3.371 p=0.1%. 
areas 
19 
45 
469 
1.88h 
involvement* 
Profit oriented* 
Farmers using service systems tend to reflect characteristic values similar to the 
averages of all farmers. However, they tend to use more farm adviser and 
accountant contacts. This may be related to the fact that some information 
services are linked with advisory services. 
166 
3.19 
9.9 
l 
1.39h 
Notes: * for units of measurement see table 3.1. Contrasts were made between each group and all those 
4.80 
43 
502 
175 
3.21 
13.0g 
45 
569 
195 
3.16 
13.5 
1.08 
4.55 
1.37 
4.77 4.67 
4.1.3 Manual systems 
Table 4.3 shows the farmers' characteristics for manual system users. These 
farmers have the opposite features to those who use computerised systems. 
They have farmed longer both in Canterbury and in total, they are older, with 
smaller farms and herds, they are less educated, they spend less hours doing 
office work, they involve less farm adviser and accountant assistance in their 
decision making, and they are less profit oriented. 
While farmers with a manual feed and pasture system appear different, those 
who use livestock, finance and "all areas" manual systems follow the description 
in the previous paragraph. This is specially so for farmers who have manual 
systems in all areas. This group of 18 farmers is 9 years older than the general 
average, they have been farming more than double the time in the region, and 
their education corresponds to four or less years of secondary. 
4.1.4 Informal systems 
Table 4.4 shows the farmers' characteristics for those using informal systems. As 
there were only 4 farmers using informal livestock systems, this group was not 
included in the analysis. Like manual system users, these farmers show the 
opposite characteristics to those using computerised systems. They have farmed 
longer both in Canterbury and in total, they are older, with smaller farms and 
herds, they are less educated, they spend less hours doing office work, they 
involve less farm adviser and accountant assistance in their decision making, 
and they are less profit oriented. 
In contrast to the manual system user comparisons, these three groups show 
similar characteristics. These farmers, collectively, are the farmers who involve 
less farm adviser and accountant time in their decision making. 
Table 4.3 Characteristics of farmers using manual systems 
Farmers' characteristics (averages) if using the following 
system: 
Manual feed I Manual I Manual ( Manual in 
Number of 
farmers 
Years farming 
and pasture 
126 
- 
in Canterbury 
Years farming 
in total 
(cows) 
14.6 
Age (years) 
Herd size 
finance 
44 
18.8 
22.9a 
44 
464 
Effective area 
(hectares) 
livestock 
118 
26.5b 
Education* 
Farm office 
1 Profit oriented* I 4.63 1 4.42j 1 4.50j I 4.41j I 
Notes: * for units of measurement see table 3.1. Contrasts were made between each group and all those 
all areas 
18 
14.7 
48c 
321d 
159 
hours* 
Adviser 
involvement* 
Accountant 
involvement* 
farmers without the particular systems. The last group (having manual systems in ali areas) were 
contrasted against those farmers who do not have manual systems in all areas. Table cells without a letter 
are not significantly different from their counterparts. 
Manual finance: a) t-test=-4.781 p<0.1%; b) t-test=-4.201 p<0.1%; c) t-test=-3 S98 p<0.1%; d) t-test=3.075 
p=0.2%; e) t-test=2.394 p=1.7%; f) Mann-Whitney U-test=-4.102 p<0.1%; h) Mann-Whitney U-test=- 
3.507 p<0.1%; j) Mann-Whitney U-test=-2.514 p=1.2%. 
Manual livestock: b) t-test=-1.770 p=7.8%; c) t-test=-2.170 p=3.1%; cl) t-test=2.716 p=0.7%; e) t- 
test=2.289 p=2.3%; f) Mann-Whitney U-test=-3.338 p=0.1%; g) t-test=3.645 pcO.l%;h) Mann-Whitney U- 
test=-3.522 p<0.1%; i) Mann-Whitney U-test=-2.446 p=1.4%; j) Mann-Whitney U-test=-2.027 p=4.3%. 
All manual systems: a) t-test=-3.471 p=0.3%; b) t-test=-3.088 p=0.6%; c) t-test=-3.795 ~ ~ 0 . 1 % ;  d) t- 
test=6.148 p<0.1%; e) t-test=5.842 p<0.1%; f) Mann-Whitney U-test=-3.212 p=0.1%; g) t-test=2.488 
p=2.2%; h) Mann-Whitney U-test=-1.780 p=7.5%; j) Mann-Whitney U-test=-1.659 p=9.7%. 
28.0a 
20.5b 
3.08 
10.93 
30.4b 
45c 
406d 
126e 
1.07 
0.89 
52c 
246d 
2.39f 
9.1 1 
147e 
0.64h 
0.82 
97e 
2.82f 
7.91 g 
2.1 8f 
6.1 7 
0.86h 
0.77i 
0.72h 
0.78 
1 Number of 75 1 32 1 18 l 
Table 4.4 Characteristics of farmers using informal systems 
Farmers' characteristics (averages) if use the 
following systems: 
Informal feed 
and pasture 
farmers 
Years farming 
in Canterbury 
Years farming 
in total 
Age (years) 
Herd size 
Informal 
finance 
(cows) 
Effective area 
Informal in 
two areas 
17.3a 
22.3b 
45c 
361 d 
(hectares) 
Education* 
Farm office 
136e 
hours* 
Adviser 
( Profit oriented* I 4.35j 1 4.69 ( 4.50 1 
Notes: * for units of measurement see table 3.1. Contrasts were made between each group and all those 
16.6 
22.0 
44 
351 d 
2.77f 
7.23g 
involvement* 
Accountant 
involvement* 
farmers without the particular systems. The last group (having two informal systems) were contrasted 
against those farmers who do not have two informal systems. Table cells without a letter are not 
significantly different from their counterparts. 
Informal feed and pasture: a) t-test=-3.271 p=0.1%; b) t-test=-2.931 p=0.4%; c) t-test=-1.966 p=0.5%; d) t- 
test=3.194 p=0.2%; e) t-test=2.5 13 p=1.3%; f) Mann-Whitney U-test=-2.744 p=0.6%; g) t-test=3.551 
p=0.1%; h) Mann-Whitney U-test=-6.417 p<0.1%; i) Mann-Whitney U-test=-2.860 p=0.4%; j) Mann- 
Whitney U-test=-3.353 p=0.1%. 
Informal finance: d) t-test=2.043 p=4.2%; e) t-test=1.838 p=6.7%; f) Mann-Whitney U-test=-1.965 
p=4.9%; g) t-test=2.449 p=1.8%; h) Mann-Whitney U-test=-2.645 p=0.8%; i) Mann-Whitney U-test=- 
2.212 p=2.7%. 
Two informal systems: d) t-test=1.651 p=10%; f) Mann-Whitney U-test=-1.840 p=6.6%; h) Mann-Whitney 
U-test=-3.808 p<0.1%; i) Mann-Whitney U-test=-2.907 p=0.4%. 
19.2 
22.7 
46 
337d 
129e 
0.35 h 
4.1.5 Information areas and farmers' characteristics 
130 
2.70f 
7.27g 
0.69i 
Table 4.5, 4.6 and 4.7 present the farmers' characteristics according to which 
type of system is used for information management in feed and pasture, finance 
and livestock areas respectively. 
2.56f 
6.87 
0.56h 0.22h 
0.59i 0.391 
Table 4.5 Characteristics of farmers according to type of feed and pasture 
information systems 
Number of 
farmers 
Years farming 
in Canterbury 
Years farming 
in total - 
Age (years) 
Herd size 
(cow S) 
Effective area 
(hectares) 
Education* 
Farm office 
hours 
Adviser 
involvement* 
Accountant 
involvement* 
Profit oriented* 
Notes: * see tables 3.1. 
the following group (next column), "b" with the second, and "c" with the third. Results will be presented by 
variable following left-right order. 
Years farming in Canterbury: t-test=-2.046 p=4.5%; t-test=-4.558 ~ ~ 0 . 1 % ;  t-test=-5.706 p<0.1%; t-test=- 
2.680 p=0.8%; t-test=-1.623 p=10.6%. 
Years farming in total: t-test=-2.2.84 p=2.5%; t-test=-2.413 p=1.7%; t-test=-4.068 p<0.1%; t-test=-1.611 
p=l l %; t-test=-1 .g59 p=5.2%. 
Age: t-test=-2.074 p=4.1%; t-test=-2.935 p=0.4%; t-test=-3.446 p=0.1%. 
Herd size: t-test=2.910 p=0.4%; t-test=4.743 p<0.1%; t-test=2.457 p=1.6%; t-test=1.983 p=4.9%. 
Effective area: t-test=2.771 p=0.6%; t-test=3.886 p<0.1%; t-test=2.135 p=3.5%. 
Education: Mann-Whitney U-test=-1.9 p=5.7%; M-W U-test=-2.937 p=0.3%; M-W U-test=-3.833 p<0.1%; 
M-W U-test=-2.005 p=4.5%; M-W U-test=-1.620 p=10.5%; 
Farm office hours: t-test=3.460 p=0.1%; t-test=1.841 p=7.1%; t-tesk2.713 p=0.7%. 
Adviser involvement: U-test=-1.91 1 p=5.6%; M-W U-test=-2.753 p=0.6%; M-W U-test=-5.865 ~ ~ 0 . 1 % ;  
M-W U-test=-4.622 p<0.1%; M-W U-test=-7.087 ~ ~ 0 . 1 % ;  M-W U-test=-4.346 p<0.1%. 
Accountant involvement: U-test=-1.868 p=6.2%; M-W U-test=-3.125 p=0.2%; M-W U-test=- 
2.452p=1.4%; M-W U-test=-1 .g33 p=5.3%. 
Profit orientation: U-test=-2.293 p=2.2%; M-W U-test=-3.573 p<0.1%; M-W U-test=-2.633 p=0.8%; M-W 
U-test=-2,070 p=3 3%. 
Farmers' characteristics (averages) if use the following 
systems: 
Computerised 
feed and 
pasture 
49 
6.8abc 
13.9abc 
39abc 
635bc 
21 1 bc 
3.71 abc 
1 3 . 2 ~  
1.51 abc 
1.14bc 
4.9bc 
Contrasts were made 
Service feed 
and pasture 
40 
11 .Ob 
18.8b 
43 
546b 
194b 
3.18b 
11.2b 
1.88ab 
1.05b 
4.80b 
by pairs. "a" means 
Manual feed 
and pasture 
126 
14.6a 
18.8a 
44 
464a 
159 
3.08a 
10.93a 
1.07a 
0.89a 
4.63a 
statistically significant 
Informal 
feed and 
pasture 
75 
17.3 
22.3 
45 
361 
136 
2.77 
7.23 
0.35 
0.69 
4.35 
difference with 
In comparing farmers in the groups from computerised to service, to manual and 
to informal system, their time in farming increases for both in Canterbury and in 
total, they are older, they manage smaller farms and herds, they are less 
educated, they involve less farm adviser and accountant time, they spend less 
hours doing farm office work and they are less profit oriented. 
Differences in farmers' characteristics exist according to the information 
management areas. These differences are extreme in the feed and pasture area, 
intermediate in the finance area and less marked in the livestock area. 
A possible explanation involves the contents of information management 
activities in each area. The Livestock lmprovement Corporation has developed 
farmers' information management systems over a long period through the use of 
herd testing. The main software used in this area is highly compatible with 
Livestock lmprovement Corporation standards, since it can be used to send and 
receive information to the Mindad central data base. Additionally this institution is 
the main service provider for livestock information management. 
In the finance area, information management is highly standardised by fiscal 
requirements. Any system type should allow gathering finance information to 
perform GST returns. 
On the other hand, feed and pasture information management has neither 
institutional nor fiscal standards. In this area each farmer may have hislher own 
information requirements set and hislher own information processes for making 
decisions. The type of system selected to manage this area may reflect more 
directly farmers' attributes that determine their information strategies. This can be 
analysed by contrasting groups of farmers who use the same types of systems 
for managing finance and livestock information, but have different systems in the 
feed and pasture management area. 
Finally it can be noted that herd size shows non-statistically significant 
differences between computerised and service systems. However, there are 
statistically significant differences between these two system types and manual 
and informal systems. This may be related to economies of scale in using 
computerised and service systems. 
Minda is the national herd testing data base managed by Livestock Improvement Corporation. 
Table 4.6 Characteristics of farmers according to the type of finance information 
system 
Farmers' characteristics (averages) if use the following 
systems: 
Computerised 1 Service I Manual I Informal 
finance finance finance finance 
Number of 158 56 44 32 
farmers 
Years farming 
in Canterbury 
Years farming 
10.2bc 
- 
in total 
Age (years) 
Herd size 
16. l abc 
(cows) 
Effective area 
12.8a 
41 ab 
551 bc 
(hectares) 
Education* 
Farm office 
19.la 
186bc 
hours 
Adviser 
22.9a 
45 
469ab 
3.38bc 
1 1 . 6 ~  
involvement* 
Accountant 
involvement* 
Profit oriented* 
16.6 
26.5 
166a 
1.23bc 
22.0 
48 
32 1 
3.1 gab 
9.9 
Notes: * see table 3.1. Contrasts were made by pairs. "a7' means statistically significant difference with the 
following group (next column), "b" with the second, and "c" with the third. Results will be presented by 
variable following left-right order. 
Years farming in Canterbury: t-test=-5.342 p<0.1%; t-test=-2.307 p=2.7%; t-test=-3.683 ~ ~ 0 . 1 % ;  t-test=- 
1.808 p=7.5%. 
Years farming in total: t-test=-1.898 p=5.9%; t-test=-4.846 ~ ~ 0 . 1 % ;  t-test=-2.254 p=3.0%; t-test=-2.870 
p=0.5%. 
Age: t-test=-2.813 p=0.5%; t-test=-3.732 p<0.1%. 
Herd size: t-test=3.490 p=0.1%; t-test=2.654 p=0.9%; t-test=2.337 p=2.1%; t-tesk1.734 p=8.7%. 
Effective area: t-test=2.769 p=0.6%; t-test=2.317 p=2.2%; t-tesk1.799 p=7.5%. 
Education: Mann-Whitney U-test=-4.367 ~ ~ 0 . 1 % ;  M-W U-test=-2.695 p=0.7%; M-W U-test=-3.532 
p<0.1%; M-W U-test=-1.876 p=6.1%. 
Farm office hours: t-test=2.799 p=0.7%. 
Adviser involvement: U-test=-3.527 p<0.1%; M-W U-test=-2.971 p=0.3%; M-W U-test=-3.730 ~ ~ 0 . 1 % ;  
M-W U-test=-3.419 p<0.1%; . 
Accountant involvement: U-test=-2.055 p=0.4%; M-W U-test=-1.701 p=8.9%; M-W U-test=-2.753 
p=0.6%. 
Profit orientation: U-test=-2.668 p=0.8%. 
0 .93~  
4.71 b 
44 
35 1 
126 
1.39ab 
129 
2.39 
9.1 1 
1.07ab 
4.55 
2.70 
7.27 
0.64 0.56 
0.82 
4.42 
0.59 
4.69 
Table 4.7 Characteristics of farmers according to type of livestock information 
system 
I Farmers' characteristics (averages) if using the 1 
farmers l l l l 
Number of 
I I l 
Years farming I 12.1 1 12.8 1 14.7 1 
following systems: 
Computerised 
livestock 
102 
in Canterbury 
Years farming 
in total 
Age (years) 
Herd size 
(cows) 
Effective area 
Service 
livestock 
66 
17.1 b 
(hectares) 
Education 
Farm office 
hours 
4.1.6 Feed and pasture system type tests 
Manual 
livestock 
118 
42 b 
551 b 
187b 
Adviser 
involvement 
Accountant 
involvement 
Profit oriented 
Using some of the farmers' groups presented in table 2, several tests were 
performed. Table 4.8 presents the groups, and the subsequent tables the 
comparisons for the groups. The groups used are those containing a reasonable 
number of farmers. Test 1 involves four types of information management in the 
feed and pasture area combined with computerised systems both in finance and 
livestock areas. Tests 2 to 5 contrast informal against manual feed and pasture 
system types combined with different system types in the other areas. Finally, 
19.1 
3.42b 
11.8b 
20.5 
43 
502a 
175a 
Notes: * see table 3.1. Contrasts were made by pairs. "a" means statistically significant difference with the 
following group (next column), "b" with the second, and "c" with the third. Results will be presented by 
variable following left-right order. 
Years farming in total: t-test=-2.014 p=4.5%. 
Age: t-test=-2.341 p=2.0%. 
Herd size: t-tesk2.793 p=0.6%; t-test=1.851 p=6.6%. 
Effective area: t-test=2.306 p=2.2%; t-test=1.658 p=9.9%. 
Education: Mann-Whitney U-test=-3.487 p<0.1%; M-W U-test=-1.976 p=4.8%. 
Farm office hours: t-test=3.109 p=0.2%; t-test=2.729 p=0.8%. 
Adviser involvement: U-test=-2.285 p=2.2%; M-W U-test=-4.316 p<0.1%. 
Accountant involvement: U-test=-2.557 p=l. l %; M-W U-test=- 1.760 p=7.8%. 
Profit orientation: U-test=-1.735 p=8.3%. 
1.44ab 
1.02b 
4.67 
45 
406 
147 
3.21 a 
13.0a 
2.82 
7.91 
1.08 
1.00a 
4.77a 
0.86 
0.77 
4.50 
test 6 contrasts manual against service feed and pasture system types combined 
with service system types in the other areas. 
For all farmers using computerised finance and livestock systems, Table 4.9 
presents farmers' characteristics (averages) from four groups of farmers that are 
differentiated according to the system they use for managing information about 
feed and pasture. 
Table 4.8 Feed and pasture system tests / Test I Farmer groups based on the type of information system 
Feed and Pasture I I:,",": Of I area Finance area 
L 
1 
2 
Livestock area 
Computerised 
Computerised 
Computerised 
Computerised 
3 
Computerised 
Computerised 
Computerised 
Computerised 
19 
23 
11 
33 
13 
6 
4 
Farmers using computerised systems have been farming fewer years than those 
who use other types of systems. They are also more educated farmers with 
informal type system, on the other hand, have smaller farms and herds, spend 
fewer hours doing office work and involve less farm adviser time in their decision 
making than others. 
Informal 
Manual 
Service 
Computerised 
18 
12 
5 
6 
Farmers using service and manual type systems are not statistically different 
thus forming an intermediate group. 
Informal 
Manual 
11 
6 
Informal 
Manual 
27 
7 
8 
7 
Informal 
Informal 
Informal 
Manual 
Manual 
Manual 
Manual 
Manual 
Informal 
Manual 
Manual 
Service 
Manual 
Manual 
Service 
Service 
Manual 
Manual 
Computerised 
Computerised 
Service 
Se rvice 
Manual 
Manual 
Service 
Service 
Table 4.9 Test 1 : comparison between farmers with computerised finance and 
livestock systems with other groups 
Farmers' characteristics (averages) for those with computerised finance 
and livestock and: 
Computerised 
feed and pasture 
Number of 
in Canterburv I I I 
farmers 
Years farming 
pasture 
19 
Service feed and 
pasture 
33 l 1  I 23 
7.4abc 
Manual feed and 
pasture 
Informal 
feed and 
13.2 
Years farming 
in total 
Age (years) 
Herd size 
(cows) 
Effective area 
(hectares) 
Table 4.1 0 Test 2: comparison between farmers with informal finance and 
14.0 
18.8 
41 
686 
249 
13.8bc 
40b 
640c 
21 5c 
Education* 
Farm office 
hours 
Adviser 
involvement* 
Accountant 
involvement* 
Profit oriented* 
manual livestock systems with other groups 
I Farmers' characteristics (averages) for those with an 1 
3.00 
14.7b 
3.85ac 
1 3 . 6 ~  
18.6 
44a 
650a 
207 
Notes: * see table 3.1. Contrasts were made by pairs. "a" means statistically significant difference with the 
following group (next column), "b" with the second, and "c" with the third.. Statistical tests and probability 
levels are reported in appendix 9.1. 
1 .55~  
1.27ac 
4.85~ 
18.3 
40 
350 
122 
3.43 
15.2a 
Number of farmers 
Years farming in Canterbury 
Years farming in total 
Age (years) 
Herd size (cows) 
Effective area (hectares) 
Education* 
Farm office hours 
Adviser involvement* 
Accountant involvement* 
Profit oriented* 
3.1 1 
6.4 
1.91 b 
0.73 
4.82 
Notes: see notes for table 4.9 
informal finance and manual livestock and: 
1.61a 
1 . l 3  
4.70 
Manual feed and pasture 
6 
14 
19.7 
4 1 
376 
127 
3.14 
9.0 
1.00a 
1.00a 
4.86 
0.84 
0.84 
4.42 
Informal feed and pasture 
13 
22.2 
26.3 
48 
335 
129 
2.46 
6.6 
0.15 
0.46 
4.27 
Table 4.1 1 Test 3: comparison between farmers with manual finance and 
livestock svstems with other arouPs 
U 
Number of farmers 
Years farming in Canterbury 
Years farming in total 
Age (years) 
Herd size (cows) 
Effective area (hectares) 
Education* 
Farm office hours 
Adviser involvement* 
Accountant involvement* 
Profit oriented* 
Farmers' characteristics (averages) for those with manual 
finance and livestock and: 
Table 4.1 2 Test 4: comparison between farmers with service finance and manual 
livestock systems with other groups 
Manual feed and pasture 
18 
28a 
30.4 
52 
Notes: see notes for table 4.9 
246 
97 
2.17 
6.2 
0.72 
0.78 
4.41 
Number of farmers 
Years farming in Canterbury 
Years farming in total 
Age (years) 
Herd size (cows) 
Effective area (hectares) 
Education* 
Farm office hours 
Adviser involvement* 
Accountant involvement* 
Profit oriented* 
Informal feed and pasture 
12 
18 
24 
46 
41 6 
154 
2.36 
8.6 
0.5 
1.08 
4.25 
Notes: see notes for table 4.9 
Farmers' characteristics (averages) for those with service 
finance and manual livestock and: 
Manual feed and pasture 
11 
8.6 
15.6 
40.4a 
401 
128 
3 
8.9 
1.27a 
0.91 a 
4.55 
Informal feed and pasture 
6 
17.8 
22.3 
48 
284 
133 
3.33 
6.0 
0.17 
0.33 
4.20 
Table 4.13 Test 5: comparison between farmers with computerised finance and 
manual livestock svstems with other arout3s , 
Number of farmers 
Years farming in Canterbury 
Years farming in total 
Age (years) 
U 
Farmers' characteristics (averages) for those with a 
computerised finance and a manual livestock and: 
Herd size (cows) 
Effective area (hectares) 
Manual feed and pasture 
27 
7.4a 
13.9 
4 1 
Education* 
Farm office hours 
Notes: see notes for table 4.9 
Informal feed and pasture 
7 
15.4 
16.3 
46 
565 
189 
Adviser involvement* 
Accountant involvement* 
Profit oriented* 
Test 2 through test 5 compares farmers who use manual feed and pasture 
systems against those who use informal systems. In this set of tests, livestock 
information management is performed manually, while finance systems involve 
the four system types, informal, manual, service and computerised respectively. 
Manual type system farmers, in three of the four tests, have been farming fewer 
years, are younger, have larger farms and herds, are more educated, spend 
more hours doing office work, involve farm adviser and accountant time more 
intensively in their decision making and are more profit oriented relative to those 
who use informal systems. 
363 
149 
3.1 9 
10.7a 
Table 4.1 4 Test 6: comparison between farmers with service finance and 
2.43 
3.2 
0.81 
0.59 
4.50 
livestock systems with other groups 
I Farmers' characteristics (averages) for those with service I 
0.43 
0.57 
4.43 
Number of farmers 
finance and livestock and: 
Service feed and pasture ( Manual feed and pasture 
7 1 8 
Years farming in Canterbury 
Years farming in total 
Age (years) 
Herd size (cows) 
Effective area (hectares) 
Education* 
11.7 
18.4 
Farm office hours 
Adviser involvement* 
Notes: see notes for table 4.9 
1 1.3 
13.6 
43 
594 
208 
3.86a 
Accountant involvement* 
Profit oriented* 
45 
547 
192 
2.75 
14.5 
2.14a 
15.8 
1 . l 3  
1.71 
4.43 
1.38 
4.86 
Test 6 compares farmers using service feed and pasture systems against those 
using manual type systems, while both are using a service system in the other 
areas. While test 1 shows no differences, in this case service system farmers are 
more educated and involve more farm adviser assistance in their decision 
making than manual ones. 
4.2 Regression analysis 
The analysis above has identified a set of variables which are related to farm 
information management systems. Each variable was tested separately, but the 
relationships were not quantified. Using logistic regression analysis on these 
variables, their relationships are quantified. The criteria for including variables in 
the equation were the statistical significance of coefficients and the factor 
analysis results. 
Table 4.1 5 The parameters of a logistic regression for predicting the use of 
computerised information systems. 
Variables in the Equation 
Age 
B I Statistical 1 E~P(B) 1 
Herd size 
Adviser involvement 
Constant 
Classification Table 
0 bse wed 
The above table shows the results of the regression analysis between four of the 
variables and the use of computerised systems by farmers. The predictive 
capacity is almost 70%. While age reduces, education, herd size and adviser 
involvement (in decision making) increase the probability of using computerised 
systems in any information area. 
-0.03687 
Dependent variable 
The equation enables predicting the probability of using a computerised system 
to the probability of non use. Equations 1 and 2 show this relationship. 
0.000683 
0.324622 
0.576522 
significance 
1.70% 
0 
1 
0.963801 
10.55% 
2.16% 
50.48% 
Overall Percentage 
1.000683 
1.383508 
1.779838 
42 
23 
68.77 
Percentage 
Correct 
Predicted 
Dependent variable 
0 
6 1 
143 
1 
40.77 
86.14 
Equation 1 : 
Equation 2: 
Using equation 2 and assigning values to the independent variables it is possible 
to visualise the quantitative effect over the dependent variable. Such an exercise 
is shown in the following table. 
Table 4.16 Some probabilities of using a computerised system predicted from the 
head 
Notes: + see notes in table 4.9, * population average for each variable. 
From the above table it is clear that age and education have the greatest 
influence on the likelihood of using a computerised system. Then comes adviser 
involvement in decision making and finally herd size. This trend is also reflected 
in the statistical significance of the corresponding coefficients. 
l ~ e r d  size 0.001 0251 1.62%( 1.001 0251 
Table 4.17 Logistic regression on using a computerised financial information 
system 
Variables in the Equation 
Age 
Education 
Constant 
Classification Table 
Observed 
Table 4.17 presents the results from the logistic regression on whether a 
computerised financial system is used or not. Advisor involvement was not 
included because of the lack of statistical significance. Coefficient values are 
similar to the previous equation, and so is their effect on the probability of using a 
computerised financial systems. 
B 
-0.041 76 
0.250746 
Dependent variable 
Other dependent variables, such as whether feed and pasture, livestock and 
complete computerised systems are used or not, show very poor predicted 
values when the corresponding logistic equations were estimated. 
4.3 Cluster analysis 
Statistical 
significance 
0.62% 
1.57% 
2.101518 
Percentage 
Correct 
0.742661 37.43% 
Predicted 
Dependent variable 
0 
1 
Throughout the individual statistical tests relationships between farmersJ 
characteristics and their information management systems were found. Similarly 
the logistic regression for predicting the probability of using computerised 
systems gave positive results. In this section groups of farmers showing 
similarities in these characteristics are developed. If this group of variables is 
truly associated with farmers' information management system, then it is 
expected that these similar groups of farmers will show differences with respect 
to the procedures used to manage information. 
E~P(B) 
0.9591 01 
1.284984 
0 
Overall Percentage 
A cluster analysis was performed using the hierarchical agglomerate method. 
Distance was measured using the Pearson correlation ratio. Variables were z- 
standardised. The number of final clusters was decided by analysing the 
1 
56 
38 
61.71 
65 
110 
46.28 
74.32 
corresponding dendrogram and trying to make the number as small as possible. 
Five variables were selected for running the procedure. These were selected 
according to the previous results, the factor analysis, individual tests and the 
logistic regression analysis. Factor analysis summarises highly correlated 
variables. Individual tests identify relevant variables and regression analysis 
helps to resolve priorities. The selected variables were age, herd size, education, 
adviser involvement and profit orientation (farmer goal). From the dendrogram 
four clusters were selected for presenting the results. 
Table 4. 18 Farmers' characteristics for a four cluster solution 
/cluster 1 2 3 4 I Total/ 1 
Number of farmers 
Percentage 
Age (years)# 
Herd size (head)# 
68 
Adviser involvement*# 
Profit orientation*# 
Percentage of farmers using 
any computerised system 
25.95% 
52 
305 
Percentage of farmers using a 
feed and pasture computerised 
74 
0.88 
4.15 
36.76% 
system 
Percentage of farmers using 
finance computerised system 
]Years dairy farming in I 22.41 10.01 9.51 8.51 12.91 
28.24% 
39 
474 
5.88% 
Percentage of farmers using 
livestock computerised system 
95 
1.57 
4.95 
71.62% 
32.35% 
/Percentage of time spend on 1 20.051 23.1 1 ( 26.751 46.801 26.041 
36.26% 
40 
431 
22.97% 
20.59% 
Canterbury 
Years dairy farming in total 
Accountant involvement* 
25 
1.15 
4.73 
70.53% 
62.16% 
Notes: # variables used in forming the clusters; * for units and measurement 
definitions see table 3.1 
average 
262 
9.54% 
4 1 
1289 
24.21% 
45.95% 
27.2 
0.90 
management work 
Office hours per week 
43 
492 
0.68 
4.72 
68.00% 
65.26% 
1 . 1 5  
4.64 
61.83% 
20.00% 
41.05% 
16.5 
0.93 
7.46 
18.70% 
64.00% 55.73% 
32.00% 
13.7 
0.96 
8.23 
36.26% 
18.7 
0.88 
11.34 
18.5 
0.93 
21.34 10.56 
Cluster 1 (Traditional Canterbury dairy farmers), which contains a quarter of the 
farmers, represents those farmers that make less use of computerised systems. 
These farmers are older, they have been farming longer in Canterbury and in 
total, they manage smaller herds, they are less educated, they tend to involve 
less advisory time and they are less profit oriented than the other groups. 
The other three clusters represent farmers that use computerised systems more 
intensively. Cluster 4 (Large herd farmers) contains almost 10% of farmers. 
Besides large herds, these farmers, as a group, are those who involve less farm 
adviser time in their management work. On average they spend 46.8% of their 
work time doing management work and more than 20 hours per week at the farm 
office. It is interesting to note that having large herds, these farmers are relatively 
lower users of computerised livestock systems. 
Cluster 2 and 3 are very similar. The main difference is the education. Cluster 3 
(Educated dairy farmers) have received, on average, 3 years of tertiary 
education, while Cluster 2 (New Canterbury dairy farmers) have, on average, 4 
years of secondary education. The percentages of computerised system uptake 
are, however, very similar. This result may show that under certain 
circumstances (similar age, farming history, farm size), farmers with different 
education backgrounds (secondary against tertiary) present a similar behaviour 
related to the use of computerised systems. 
5 Computer ownership 
The percentage of computer ownership has been rising since it started to be 
measured. Measures in New Zealand started in 1986 when 5.60h of New 
Zealand farmers were computer owners ( Pryde and MC Cartin, 1987). In 1993 
the percentage rose to 24.4%(Nuthall and Bishop-Hurley, 1994), and in 1998 a 
new survey showed 42.72% of farmers having computers (Nuthall and Benbow, 
1999). This current survey, which was restricted to dairy farmers in Canterbury, 
found 73.8% with a computer. 
Early studies made comparisons between the New Zealand farmers who owned 
computers and farmers who did not. There was a clear association between 
farmer age, education and farm size (Nuthall and Bishop-Hurley, 1994 and 
Nuthall and Benbow, 1999). Data collected from Canterbury dairy farmers 
confirmed these associations (Alvarez and Nuthall, 2001). 
However, within the computer owning group there are some farmers, 13.1% of 
respondents, who did not use computerised management systems in their 
business. These farmers showed similar characteristics to those who did not own 
computers (see table 5). 
Table 5 Computer ownership 
Farmers' characteristics (averages) 
Without computer 
Not using 
computerised 
systems 
Percentage 
Years farming in 
total I l I 
- 
Canterbury 
Years farming in 
With computer 
26.20% 
17.0 
(hectares) 1 I 1 1 
Not using 
computerised 
systems 
22.2 
Age (years) 
Herd size (cows) 
Effective area 
Using 
computerised 
systems 
13.10% 
17.1 
60.69% 
1 1.0a 
23.3 
45 
400 
147 
Education* 
Adviser 
The figures in table 3 and the statistical tests show that computer ownership 
alone does not break down this farmer population into different groups. Instead, 
whether or not farmers use computerised systems in their management is the 
critical factor and allows dividing farmers in two different groups. Computerised 
system users have been farming less years both in Canterbury and in total, are 
younger, have bigger farms and larger herds, are more educated, have more 
adviser involvement and are more profit oriented than farmers who do not use 
computerised systems. 
16.6b 
involvement** 
Profit oriented*** 
Farmers who own computers but do not use computerised systems, use other 
types of information systems. They may buy the computers with other objectives 
in mind, such as their offsprings' education or entertainment, personal education 
or entertainment, communication, or for off-farm business activities. 
48 
364 
138 
2.86 
0.54 
42c 
536d 
182e 
Notes: * Education was measured using a scale l=primary or less, 2= secondary equal or less than 4 years, 
3= secondary more than 4 years, 4= tertiary equal or less than 2 years, and 5= tertiary more than 2 years. 
**Adviser involvement in decision making was measured using a scale O=none, l=a little, 2=quite a lot and 
3=heavily involvement. 
***Profit oriention goal was measured using a scale 1 to 5, l=not important, 3=moderate importance and 
5=very important. 
Table cells without a letter are not significantly different from their counterparts. 
Contrasts between farmers without computer and those using computerised systems: a) t-test=2.605 
p=1.2%;b) t-test=3.602 p<O.Ol%;c) t-test=3.943 p<0.01%; d) t-test=-2.95 p=l%; e) t-test=-2.027 p=4.4%; 
f) Mann-Whitney U-test=-3.323 p=0.1%; g) Mann-Whitney U-test=-1.657 p=9.7%. 
Contrast between computer owners not using computerised systems and those who did: a) t-test=3.153 
p=0.2%;b) t-test=3.083 p=0.3%;c) t-test=2.317 p=2.2%; d) t-test=-2.592 p=l%; e) t-test=-2.001 p=4.7%; f) 
Mann-Whitney U-test=-2.806 p=0.5%; g) Mann-Whitney U-test=-3.074 p=0.2%; h) Mann-Whitney U- 
test=-2.189 p=2.9% 
None of the contrasts between farmers without a computer and those having computer but not using 
computerised systems were statistically significant. 
4.51 
2.57 
0.55 
3.35f 
0 . 7 3 ~  
4.50 4.71 h 
6 Summary and conclusions 
Using a "three-information-areaJJ and "four-system-type" model to describe 
farmer's information management structures, with 64 possible combinations, it 
was found that only 21 of these possible structures described 83% of the 
respondents. 
Farmers who own computers but do not use computerised information systems 
are not statistically different from those not owning computers. Both groups of 
farmers have been farming longer, are older, have smaller farms and herds, are 
less educated, use less help from farm advisers in decision making and are less 
profit oriented than those who use computerised information systems. 
Farmers using computerised systems in different information areas show similar 
characteristics relative to non-users, such as having farmed less years, being 
younger, having larger herds and bigger farms, being more educated, spending 
more time doing office work, involving both more farm adviser and accountant 
time, and being more profit oriented. However, those who use feed and pasture 
computerised systems alone, or in conjunction with other finance or livestock 
software, show these characteristics to a greater extent. 
Farmers using service type systems are not statistically different in any 
characteristic relative to the whole sample. However, these farmers are indirect 
users of computerised systems. 
Manual finance and livestock systems users, alone or in conjunction with manual 
feed and pasture systems, have been farming more years, are older, farm 
smaller herds, are less educated, spend fewer hours doing office work, involve 
less farm adviser and accountant time in their decision making, and are less 
profit oriented than those who use other types of systems. Farmers who use feed 
and pasture manual systems do not show these differences. 
Informal feed and pasture, and finance system users have been farming more 
years, are older, farm smaller herds, are less educated, spend fewer hours doing 
office work, involve less farm adviser and accountant assistance in their decision 
making, and are less profit oriented than those who use other types of systems. 
Very few farmers (4 in 290 respondents) use informal livestock systems. 
The difference in farmers' characteristic are greater when comparisons are made 
in the feed and pasture information area between different system type users 
than in the finance and livestock areas. Livestock information area comparisons 
show lower differences. This may be due to information standardisation through 
herd testing and fiscal requirements on livestock and financial information 
management respectively. In feed and pasture information management there is 
neither institutional (Livestock Improvement Corporation) nor government (GST 
return) pressure that provide information management standards. It is likely that 
farmers use those system types that better accommodate their personal 
characteristics. Test evidence (feed and pasture system type tests) also supports 
this possible explanation. Farmers sharing the same finance and livestock 
information system structure show differences in farming experience, age, 
education, farm office hours, farm adviser and accountant assistance 
involvement and profit orientation according to the type of feed and pasture 
system used. Furthermore, it is unlikely that the same type of system may suit all 
farmers. 
Logistic regression analysis shows that age and education have the greater 
influence in the likelihood of using a computerised system in any information 
area. Then comes adviser involvement in decision making and finally herd size. 
Four groups of farmers were developed using cluster analysis. While this study 
allows confirming in general terms the relationships among farmers' 
characteristics an8 ty-pes-d informaiion systems use, it also shows that under 
certain circumstances (similar age, farming history, farm size) farmers with a 
different education background (secondary against tertiary) present similar 
behaviour related to the use of computerised systems. 
These results will help to develop any extension program that attempts to 
improve farm information management. Research findings clearly show that such 
programmes should consider different groups of farmers with specific 
characteristics and particular needs. Thus, for example a programme to assist 
current non-users should be quite different from one directed at farmers with 
computers that currently do not use them for business. 
From a software development point of view, it seems that the current supply of 
feed and pasture applications clearly have not met the potential farmer demand, 
given the small percentage of computerised systems adopted in comparison with 
other information areas. This may be due to two reasons. Firstly, current feed 
and pasture computerised system users are more educated than other 
computerised users. This may mean that current applications require more 
information management skills for successful software use. If it is the case, 
developers have failed to develop software that meets actual farmer skills. 
Secondly, the use of computerised systems in the other two information areas 
has potential "information externalities", such as meeting GST return 
requirements, the possibility to complement accountant services, and the links 
with LIC services which may increase the economic value that the user may 
obtain from them. In contrast, available feed and pasture computerised systems 
are restricted to manage farm data for the farmer's own decision making. This 
may change if environmental concerns andlor animal traceability issues start to 
increase information requirements for dairy farmers such as is taking place in 
some European countries. 
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